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Technology Need:

Characterization of contents of nuclear waste drums is
required for dispostion decisons, safe trangportation,
treatment, and permanent storage. The movement of
retrievable drums on and off temporary storage stes is
regulated for safety and environmental reasons
Examination of the contentsisexpensive, because of safety
precautions necessary when handling nuclear waste.

Currently nondestructive examination (NDE) techniques
such as red-time radiography (RTR) lack capabilities for
measuring free liquid volumes and nondestructive assay
(NDA) techniques such as ssgmented gamma scanning
(SGS) lack the ahility to determinetota gram equivaent of
Plutonium-239 (*°Pu) for the variety of nuclear waste
matrices with low-level gamma emissons from transuranic
waste.

Technology Description:

This project integrates and demondirates the results of two
semitraller based mobile ingpection systems Waste
Ingpection Tomography (WIT) manufactured by
Bio-Imaging Research, Inc. (BIR) and the Active and
Passive Neutron Examination and Assay System (APNEA)
manufactured by TRUtech. Together, these systems
provide both NDE and NDA capabilities that include a
multimodality gpproachto noninvasive nuclear waste drum
characterization for transuranic (TRU) weste.  This
development effort integrates characterization data from
X-ray, gamma emisson, and neutron ingpection sysemsto
provide characterization data of TRU waste.

TRU waste i sotopes are known to below gammaemitters.
Neutron based systems are known to be able to assay low
gamma emission drums.  They require both matrix and
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geometry correctionsin addition to isotopic deta. APNEA
aone cannot provide this data. However, the integration
of WIT and APNEA can overcomethese problems. WIT
provides waste matrix geometry, and attenuation
information as well as gamma isotropics and gamma
tomography assays, while at the same time, APNEA can
provide WIT with neutron assay information from drums
that are poor gamma emitters. This combination can
provide for complete noninvasve NDE/NDA from
integrated mobile platforms.  This integrated gpproach
meets waste acceptance requirements for transuranic
waste by providing the total gram equivaent of °Pu for
anentirewaste drum with attenuation correctionsbased on
matrix type and digtribution.

Benefits:
<Repid characterization of 55-110 gdlon drums for
radioactive and waste matrix content and localization
induding heavy metds, wall thickness, free liquid volume,
and location

<Effective for low levd, transuranic, and mixed wastes in
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a vaiety of matrices including cement, glass polymers,
combustibles, loose soils, heterogenous metas, and super
compacted materids. The ggnificant benefit is that the
integration of WIT and APNEA data provides assay
capability for both weak and strong gamma emitting waste
in avariety of waste matrices

<Mobile systems optimize logidtics

<Projects, Slices, and 3-D volume rendering of datafused
images from x-ray, gamma emisson, and neutron based
data in near red-time provides for imaging drum contents
for ready interpretation to facilitate evauation, processng
and disposition of drums

<Archived data can support engineering decisons and
regulatory compliance by providing integrated reporting of
X-rays, gamma, and neutron data to meet regulated waste
acceptance criteria reporting

Status and Accomplishments:

This project was completed in September 1998. The
integrationof WIT and the APNEA systems demonstrated
the potentid to prioritize and sdlect a weighted average
assay result, based on the expected bias and precision of
eachtechniquefor aparticular wastetype(i.e., the potentia
to draw on the strengths of two assay systems to obtain
more accurate and precise measurements). A shortcoming
of the project was the limited data from the APNEA unit,
which was provided by the subcontractor, TRUtech.

As part of the Rapid Commercidization Initiative (RCI)
verification test plan, BIR performed NDE and NDA on
gght drums over the period January 20 to February 24,
1997. This demonstration was conducted a the Idaho
National Engineering and Environmental Lababoratory
(INEEL) Radioactive Waste Management Complex.

In additiond verification testing, the APNEA system was
used to perform neutron scanning on a variety of INEEL
waste matrices using both surrogate and red waste drums.
APNEA completed drum ingpectionsin April 1997. The
fidd evauation included testing the WIT and APNEA
systems on aninitid set of drums, followed by blind assay
of drums.  WIT drum datawastransfered to APNEA for
data integration (data fuson) to demonstrate improved
APNEA neutron assay.

During May 1998, BIR completed the integration of
APNEA assay results with the WIT system's Active and
Passive Computed Tomography results for 4 drums.
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